ABSTRACT. The purpose of this paper is to introduce the spaces of sequences that are strongly almost (w, λ, q)-summable with respect to a modulus function. We give some relations related to these sequence spaces. It is also shown that if a sequence is strongly (w, λ, q)-summable with respect to a modulus function, then it is S(λ q )-statistically convergent.
Introduction
Let w denote the set of all real sequences x = x n . By ∞ and c, we denote the Banach spaces of bounded and convergent sequences x = x n normed by x = sup n |x n |, respectively. A linear functional L on ∞ is said to be a Banach limit [1] if it has the properties i) L(x) ≥ 0 if x ≥ 0 (i.e. x n ≥ 0 for all n), ii) L(e) = 1, where e = (1, 1, 1, . . . ),
iii) L(Dx) = L(x),
where the shift operator D is defined by (Dx n ) = (x n+1 ). Let B be the set of all Banach limits on ∞ . A sequence x is said to be almost convergent to a number if L(x) = for all L ∈ B. Lorentz [9] has shown that x is almost convergent to if and only if t km = t km (x) = x m + x m+1 + · · · + x m+k k + 1 → as k → ∞, uniformly in m.
Letĉ denote the set of all almost convergent sequences. We writeĉ-lim x = if x is almost convergent to . Maddox ([10] , [12] ) has defined x to be strongly almost convergent to a number if
Let [ĉ] denote the set of all strongly almost convergent sequences. If x is strongly almost convergent to , we write [ĉ]-lim x = . It is easy to see that c ⊂ [ĉ] ⊂ĉ ⊂ ∞ . Das and Sahoo [4] defined the sequence space
and investigated some of its properties. The notion of statistical convergence was introduced by Fast [5] and Schoenberg [21] independently. Later on it was further investigated from sequence space point of view and linked with summability theory by Tripathy ([17] , [18] ), Mursaleen [15] , Mursaleen et al [16] , Malkowsky and Savaş [14] , Maddox [13] , Connor [3] , Fridy [6] ,Šalát [20] , Kolk [7] , Colak et al [2] and many others.
The statistical convergence is depend on the density of subset of N, the set of natural numbers. A subset E of N is said to have density δ(E) if
where χ E is characteristic function of E. A sequence x ∈ w is said to be statistically convergent to if for every ε > 0, δ ({k ∈ N : |x k − | ≥ ε}) = 0. In this case we write stat-lim x k = .
Let λ = (λ n ) be a non-decreasing sequence of positive numbers tending to ∞ such that λ n+1 ≤ λ n + 1, λ 1 = 1.
The generalized de la Vallee-Poussin mean is defined by 
iii) f is increasing, iv) f is continuous from the right at 0.
It follows that f must be continuous everywhere on [0, ∞). A modulus may be unbounded or bounded. For example,
is bounded. Ruckle [19] and Maddox [11] used a modulus f construct to some sequence spaces.
A sequence space E is said to be solid
A paranormed space (X, g) is a topological linear space with the topology given by the paranorm g. It may be recalled that a paranorm on X is a function g : X → R which satisfies the conditions, for x, y ∈ X,
Main results
In this section we introduce the sequence spaces
∞ and examine some topological properties of these spaces.
Ò Ø ÓÒ 2.1º Let F = (f k ) be a sequence of modulus functions, p = (p k ) be a sequence of positive real numbers, X be a seminormed space over the field C of complex numbers with the seminorm q k for all k ∈ N and q = (q k ) be a sequence of seminorms defined over X. w(X) denotes the space of all sequences x = (x k ), where x k ∈ X. We define the following sequences spaces:
Throughout the paper Z will be denote any one of the notation 0, 1 or ∞.
In the case f k = f and q k = q for all k ∈ N, we shall write 
P r o o f. Without any loss of generality we have = 0. Clearly g(0) = 0 and g (−x) = g(x). By using Minkowski's inequality we obtain g (x + y) ≤ g(x)
+ g(y). 
it follows that q t km x s − x t p k → 0 as s and t → ∞ for each k and m. In particular
as s and t → ∞ for each fixed m. Hence, x i is a Cauchy sequence in X. Since X is complete, there exists x ∈ X such that x s → s coordinatewise as s → ∞. It follows from (1) that given ε > 0, there exists s 0 such that
Now making t → ∞ and then taking supremum with respect to n and m in (2) we obtain 
where f • g denotes the composition of g and f .
P r o o f. We shall only prove (i) for Z = 0 and the other cases can be proved, by using similar arguments. Let ε > 0 and choose δ with 0 < δ < 1 such that
) and consider
where the first summation is over y km ≤ δ and second summation is over y km > δ.
Since f is continuous, we have
For y km > δ, if we use the fact that (1) y km δ .
From (3) and (4), we obtain [w,
The following result is a consequence of Theorem 2.5(i).
ÈÖÓÔÓ× Ø ÓÒ 2.6º Let f be a modulus functions. Then
P r o o f. We prove it for Z = 0 and the other cases will follow on applying similar technique. Let 
Since µ < 1 so that
by Hölder's inequality, and thus 
Almost λ q -statistical convergence
In this section we define the concept of almost λ q -statistical convergence and give some relations between almost λ q -statistically convergent sequences and strongly (w, λ, q)-summable sequences with respect to the modulus f . Hence x ∈ S(λ q ).
